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Technological and Scientific Resources 


By Kart T. CoMPTON 
Delivered July 16, 1941 


HE subject of this article is exceed- 

ingly pertinent at the present time 
when the scientific and technological re- 
sources of the Nation are being mar- 
shaled for national defense. 

Ten years ago when the depression 
had upset confidence in the very founda- 
tion of our economic structure, we were 
told by some that unrestrained enter- 
prise and technological progress had 
overbuilt production way beyond our 
capacity to consume the goods produced. 
We technologists wondered if we had 
any right to be alive, let alone to do our 
job, as we heard and read the theories 
of those who believed that higher stand- 
ards of living are assured by curbing 
production, not stimulating it; by mak- 
ing production more expensive rather 
than cheaper; by distributing wealth by 
laws without much thought of how this 
wealth can be created. 


MEN WITH TECHNICAL TRAINING 
NEEDED 


Today the contrast is startling. No 
need in the country is more urgent than 
that for more and better technically 
trained men, no objective more impor- 
tant than increased productive power, 
and the pure scientist is suddenly found 
to be very useful, as is always so when 
affairs get away from conventional 
paths. Perhaps it is not pleasant to 
think that this change has come because 
of war. I believe that it was coming in 
spite of the war, and that the present de- 
fense activity has only switched into 
temporary channels and stimulated a 
movement which was already under way. 
Witness, for example, the scientific re- 
search program of the National Associa- 
tion of Manufacturers now in its fourth 
year; the New Products Committee pro- 
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gram of the New England Council; the 
recent rapid increase in the number of 
industrial research laboratories; and the 
activities of the National Resources 
Planning Committee of the Federal Gov- 
ernment. These are some of the signs, 
independent of the war, that people in 
important places have reacted against 
the panicky confusion of ten years ago 
and that they see in technological prog- 
ress, in development and in production, 
essential elements of national prosperity 
—prerequisites to any and all sound 
schemes for the economic betterment of 
every social group. 

But much has already been said and 
written about scientific and technological 
resources in normal times, so let us turn 
at once to the more interesting and 
timely discussion of these resources as 
related to national defense. The first 
important thing to keep in mind is that 
our technological and scientific resources 
are primarily questions of trained per- 
sonnel and their organization. Funds 
for operation of laboratories, equipment 
for laboratories, and even the construc- 
tion of laboratories can be secured on 
relatively short order by the vote of 
necessary funds whenever an emergency 
is important enough to demand such 
action, but scientifically and technically 
trained personnel cannot be quickly ob- 
tained and therefore it is the personnel 
side of our technological and scientific 
resources which becomes the bottleneck 
of our effort in any extreme emergency 
like the present one. Consequently the 
great problem of national defense as it 
concerns our technological and scientific 
resources is the problem of organizing 
existing personnel, of quick supplemen- 
tary training of some additional per- 
sonnel, and of continuing the funda- 
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mental training of still further personnel, 
all in the manner to be most effective in 
meeting the emergency. 


AGENCIES ALREADY IN EXISTENCE 


We enter the present national defense 
emergency with the advantages of a very 
considerable degree of scientific organiza- 
tion. We start with the personnel and 
laboratories of the educational institu- 
tions, industrial companies, and govern- 
mental bureaus, plus a large group of 
important scientific and engineering so- 
cieties. 

Next in line of organization come sev- 
eral agencies which were established pri- 
marily as instruments of national de- 
fense. Most important of these is the 
National Academy of Sciences estab- 
lished by an Act of Congress in the 
Administration of President Lincoln and 
charged with the duty of advising the 
Government on scientific matters when- 
ever called upon to do so. Next in line 
comes the National Research Council 
established under the National Academy 
of Sciences by Executive Order of Presi- 
dent Wilson in 1916—again as an instru- 
mentality of national defense. Whereas 
the Academy is a limited elective body 
of mature and distinguished scientists, 
the Research Council is a widely repre- 
sentative body whose membership comes 
from all the important scientific and 
engineering societies and scientific bu- 
reaus. The Research Council is highly 
organized into functional divisions and 
provides a quick and ready framework 
for bringing to bear expert opinion or 
active work on any problem in any sci- 
entific field. A third special organization 
is the National Advisory Committee for 
Aeronautics established and annually 
financed by Act of Congress and serving 
as a center for the development of aero- 
nautical science for both military and 
civilian purposes. This organization 
also dates from the time of the last war. 

In spite of these very fine and valuable 


organizations, experience has shown a 
tendency to establish new organizations 
in each new emergency, some of these 
new organizations becoming permanent, 
as did the National Research Council 
and the National Advisory Committee 
for Aeronautics, and others being tem- 
porary for the term of the emergency as 
was the case with the Naval Consulting 
Board during the last war and the Sci- 
ence Advisory Board in the depression 
period 1933 to 1935. Now again with 
the threat of war on our own horizon 
new organizations have been established 
to marshal science for national defense. 


SPECIAL TEMPORARY AGENCIES 


The question naturally arises as to 
why new organizations are set up with 
each new emergency. Why, for example, 
is an organization like the National 
Academy of Sciences not adequate once 
and for all as the operating headquarters 
for scientific work in any national emer- 
gency? The reasons for this are, I 
think, fourfold. In the first place, each 
emergency has its own characteristics 
and may call for a unique type of per- 
sonnel or organization. In the second 
place, the President of the United States 
is always a man of marked personality 
and he will have his own ideas as to how, 
in his capacity of Commander in Chief, 
he wishes to organize a war effort. In 
the third place, it is impossible in long 
periods of peace and tranquillity to 
maintain an alert organization of officers 
and staff in any organization, however 
fine its membership and its ideals. Con- 
sequently, when an emergency arises it 
may generally be found that the existing 
organization is not composed of the indi- 
viduals or the interests which would 
seem to be most effective in handling the 
current situation. Finally, it is a uni- 
versal law that men grow older year by 
year and therefore, in time of great 
emergency, an existing organization may 
not contain the youthful, vigorous, and 
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productive individuals who would be 
best qualified to handle the current prob- 
lems. 

For such reasons it seems to be logical, 
just as it has proved to be practical in 
experience, to establish special tempo- 
rary agencies to handle the active prose- 
cution of scientific and technological 
work in any great emergency and at the 
same time call upon such splendid or- 
ganizations as the National Academy of 
Sciences and the National Research 
Council for the types of services which 
they are so eminently qualified to give 
as, for example, for wise and statesman- 
like advice on scientific questions, for 
studies and investigations which require 
the co-operative effort of men selected 
from various fields of activity, or for 
organization of personnel for the han- 
dling of very large projects. 

With these comments on the personnel 
and organization of scientists as of the 
time at which we entered this present 
war emergency, and without further 
comment on these established resources 
since they are already so_ generally 
known (except to say that they are now 
functioning actively and effectively in 
the preparedness effort), let me pass to 
a discussion of some of the new organiza- 
tions and activities in the field of science 
and technology which have arisen during 
the past year. 


NATIONAL ROSTER OF SPECIALIZED 
PERSONNEL 


The national roster of scientific and 
specialized personnel is a project of the 
United States Government, planned to 
make available in one central office an 
index of all American citizens who have 
special scientific or professional skill 
which may be of importance to the Na- 
tion in periods of emergency and later 
in normal times. This is a joint project 
of the National Resources Planning 
Board and the Civil Service Commission, 
and the National Research Council has 


participated substantially in the pro- 
gram, which is headed by President 
Leonard Carmichael of Tufts College. 

On a punch-card system every scien- 
tifically trained person in the country 
is listed with reference to his or her 
major professional field, with the addi- 
tion of a great deal of supplementary 
information regarding special interests 
in that field, supplementary professional 
competence, languages read or spoken, 
foreign countries traveled in, previous 
experience in armed services or in in- 
dustry, and soon. Table 1 gives the list- 
ing of this personnel in the major fields 
as of about June 15. The total “return” 
is a more accurate representation of the 
total scientific personnel of the country 
than is the total “mailed,” since the 
mailing of questionnaires involves a con- 
siderable amount of duplication in cases 
of scientists who are members of more 
than one scientific society or other or- 
ganization. The number is now proba- 
bly nearly complete although returns are 
still coming in and, when this informa- 
tion was secured, it was anticipated that 
by July 1 the number of questionnaires 
mailed would have risen to about 300,000 
and the number of questionnaires re- 
turned to about 175,000. 

While this roster cannot, of course, 
give complete information about any 
individual, it nevertheless is proving to 
be extremely useful as a source of per- 
sonnel for a variety of specialized jobs. 
In a very short time from the punched 
card there can be drawn a list of people 
who appear to fit any special condition 
which can be specified on the punched- 
card system. The organization seeking 
personnel can then go over this list with 
more refined methods in its attempt to 
select the particular individuals desired 
for the jobs at hand. 

From this list more than thirty thou- 
sand names have been certified to vari- 
ous governmental organizations, and un- 
questionably the use of the roster will 
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be even more important in the future as The roster discloses some rather in- 
the most obvious sources of scientific and _ teresting and unexpected facts. For ex- 
engineering personnel are depleted. ample, there are about four hundred 


TABLE 1—ToTAL QUESTIONNAIRES MAILED AND RETURNED BY THE NATIONAL 
ROSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 








Fields Mailed Returned 
POreien aneuages.o5 Jus Vee es hw wet eaw ds eicen oe eee ea oaas 5,849 3,552 
GOTO EICS ticcc 4. eb cee sere ie wees e a mre es eden pk So ee 2,001 890 
Zoology and Entomology ca wi5ai b45 4694. Hs darn Oe ha ee 6,785 3,578 
PRYSIOIOGY os odes cow ed SU See eA Pas aoa h Gdaew aah ean 865 547 
OLAV Sc c6 0 bis% oie onto) Case een oda area RG ad Goad Senda aera eae 1,617 1,108 
INUERILION S:4ceueres a Satie ed eae ew Shae Hee WINE Ne ote aoe — — 
Bacteriology, Immunology, and Pathology...................00000 005 3,162 1,524 
PAO so so eG ee RE Oe b ba oe eicemtas haan tena es 729 585 
Tropical Medicine (and Parasitology)........0...0 0... cece cece eee 680 334 
Cihlemistry (64 ooh a oe eee bane aaa ee nes aeatees 97,531 | 57,399 
Physics and Astronomy ..........0.0600 0 cece cece eee eens e en enns 8,700 6,541 
Na thema tics cs oncias seed ce acne wencere teach wah ee whe eM es ees 8,644 5,255 
GOON ORY iia cades srw e's: wR wie aia dot WARES ARE 4 oR oO CA RE Es 5,716 3,032 
GCOGDNYSiCS nny aes arena ee uae si ue Adie Ue aa Gene eas Reed 3,178 1,461 
ACtUarial SCIONCE oi4.c2 hav etl eae We See oS beeen aged 845 347 
SPClEO OC nie eink Gust oer aad enpe a tese te la hwaky Meas Medak kaw 334 29 
TOF ONO BY ict. hice tic Gane hytens Stage diaeng, RS Gao eREIA SAS we RG ROR aia 1,788 336 
Civil -EngineGrine s: cowie yard ate soak Gas Swe ees Nd Sod Patek oh a eee ae 14,051 7,670 
Naval Architecture and Marine Engineering....................0000 2,070 702 
WPCNILECEULC 40:25 sant 2 Ghia ean Shaae aus hemes bE Ante Saha a es — — 
Safety Engineering .. 1.0.0... . ccc ccc ce tee rete tee eee tee ventas 2,848 923 
Transit and Traffic Engineering........... 0.0.00. ccc cece cee ees 611 209 
Radio: E.npineering ois 0.5 is cha asec d dw ede bs naw ed ens Mews acd ees oes 4,505 2,372 
Testing of Materials—Engineering and Technology................... 5,072 1,998 
Chemical Mngineering s.6q:iuntxadcosaneuied <owne esas aes paw aels eat eas 4,666 2,453 
Electrical Engineering........ 0.0... ccc ccc cece eee cece eee ee eeees 17,753 9,163 
Mechanical Engineering .......... 0... ccc cee cece cece ee eee eee eeees 11,682 5,105 
Motion Pictures—Engineering Production, Direction.................. 261 10 
Automotive Engineering. .......... ccc ccc ccce cs cc cc cecceeccesectens 5,543 2,945 
Aeronautical Engineering.......... 0... cc cece ce cee cece cece eee eeeeee 5,390 3,084 
Management Engineering... ........ 0. cc ce ccc ce cece cece cee eeeee 3,908 1,895 
Heating, Ventilating, Refrigerating, and Air-Conditioning Engineering. . 3,542 1,772 
Mining and Metallurgical Engineering and Mineral Technology........ 5,684 3,426 
ICONOMUICS o2asew te haha ha ha wg Ade PE POS nex Serene ee 3,995 1,946 
PSY CHOMOGY nels seo std © th Sede atu ta anGreet te as edn get een le wee BSE wee 3,748 2,937 
ANCE OPOIOR Ys Gewese ree AS meee a ee & el AA NN ed ew Gee a ee 902 610 
History and Political Science........00 00.0. ee cee ee eees 6,745 3,875 
Personnel Administration...........0 .2. ccc e cece ence cee neues 6,543 3,440 
Speech Pathology... ........ 0.0.00. c cece eee ee ee ee 358 223 
LA LISUICS 900 nas cn 4.05 ee Sew 608025 Seine aN aad ate dead aie acl wi lnae he Sra homo 3,069 1,751 
SORTA DAY. 5 ca-gire cry ns katate wl eld ale wi oeessaaes. qk eae a ole na ewache 1,356 642 
SOCIOIORY ose ie sievave Ria loraiehn es eis es eda hE ow hw ee votawanien ia RA an Gute ced 1,470 862 
Recreation Leadership...... a seater alot th ai ea lesrerg he A ge Ae cts Sire tk ew 2,287 985 
Plant Pathology, Horticulture, and Agronomy....................0- 4,222 2,669 
Forestry and Range Management.............. 0.0 cee cee cece ee ceees 4,969 3,794 
PMMA) SCION COS oi 60.5 eed ccs Ash yee aid ackiceitve Web cocp ates eB aod 2 13,718 7,266 
OLA cree ies vant toe ae eta fa Sen eet aed a ctoeenetcies 289,392 | 161,245 
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scientifically trained people in the United 
States who can speak the Japanese or 
Chinese languages. This group is com- 
prised largely of sons of missionaries or 
sons of officers of American firms operat- 
ing in the Orient, or to some extent 
Orientals who have become naturalized 
citizens in the field of science. Another 
interesting result is the information that 
more American scientists have traveled 
in Italy than in any other foreign coun- 
try, excepting Canada. A notable fact 
is the great preponderance of chemists. 


ENGINEERING DEFENSE TRAINING 


In so gigantic a program of national 
defense, and especially in one concerned 
with a warfare which has become so 
highly mechanized, it is not surprising 
that it was very quickly evident that the 
supply of men with an engineering type 
of training was very inadequate to meet 
the needs of the situation both in the 
productive industries and in the armed 
services. Consequently on October 9, 
1940, Congress appropriated the sum of 
nine million dollars to be expended dur- 
ing that fiscal year under the United 
States Office of Education for the emer- 
gency training of engineers. The sig- 
nificance of this training program can 
be seen immediately from the following 
figures. The ordinary enrollment in the 
engineering schools of this country is 
about 110,000, and normally about 12,- 
O00 of these graduate per year. This 
year, of the 12,000 graduates, about 
4,000 have gone into the Army or Navy, 
leaving a net year’s output for industry 
of about 8,000 engineering graduates. 

In the year since October 9 there have 
been trained, or are now in training, 
125,000 people in these emergency train- 
ing courses. Only in one isolated in- 
stance has there been any difficulty in 
the placement of those who have secured 
certificates from these emergency train- 
ing courses and the demand for people 
with this training is greater now than it 


was a year ago. Consequently Congress 
has recently authorized a continuation 
and extension of this program during 
this fiscal year, raising the appropriation 
to sixteen million four hundred thousand 
dollars, and at the same time authorizing 
the addition of physicists, chemists, and 
industrial managers to the group who 
will be trained. This program was or- 
ganized in the Department of Education 
under the leadership of Dean Andrey A. 
Potter of Purdue University and it is 
being carried on now under Dean Roy 
A. Seaton of Kansas State College. 

Of the 125,000 people who have been 
enrolled in these special courses, about 
90 per cent are young people who are 
already holding jobs and who are taking 
the work in the form of night courses to 
prepare themselves for more responsible 
positions. Of the remaining 10 per cent, 
a considerable number are already col- 
lege graduates—for example, graduates 
from physics courses in liberal arts col- 
leges who take one of these special 
courses to prepare themselves to work in 
the field of aeronautical engineering or 
meteorology. 

During the past year, 144 engineering 
schools were approved for the conduct of 
these special courses and the total num- 
ber of courses given was 2,350. An idea 
of the distribution of these courses and 
their enrollment is given in Table 2, 
which also has some relationship to the 
directions in which there is the greatest 
demand for additional personnel. 

In this group are included about 500 
women students, about 500 Negro stu- 
dents, and about 750 students from the 
armed forces. Looking to the coming 
year, it is evident that the number of 
students from the armed forces will in- 
crease very greatly and that the number 
of women students can also be very ad- 
vantageously raised. It is also evident 
that there will be a very urgent demand 
for men trained in communication engi- 
neering, electrical physics, and radio 
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TABLE 2 
(as of June 19, 1941) 


Total Author- 
Courses in the Field of ized Enroll- 
ment 
Aeronautical Engineering...... 11,125 
Architectural Engineering..... 433 
Basic Sciences............... 1,789 
Chemical Engineering......... 5,674 
Civil Engineering............ 9,427 


Electrical Engineering........ 7,756 
General Engineering (including 





Engineering Draftsmen)... 30,352 
Industrial Engineering........ 21,111 
Marine Engineering and Naval 

Architecture............. 3,660 
Mechanical Engineering....... 24,425 
Metallurgical Engineering..... 6,598 
Mining Engineering.......... 242 
Unclassified...............6. 1,280 

LOCA ve aeney we duets oe 123,872 


operation, for employment in the same 
general field as those for which Great 
Britain is now recruiting several thou- 
sand young men in this country for 
civilian service in Great Britain follow- 
ing a recent broadcast by Lord Beaver- 
brook on this subject. 

It is very significant that such an 
enormous program could be put into 
operation with relatively little confusion 
and carried through so effectively by 
our engineering schools. 


NATIONAL DEFENSE RESEARCH 
COMMITTEE 


On June 27, 1940, the National De- 
fense Research Committee was created 
by the Council of National Defense, with 
the approval of the President. The 
order specified this committee as com- 
prising Dr. Vannevar Bush, chairman, 
Dr. James B. Conant, Dr. Richard C. 
Tolman, Dr. Karl T. Compton, Dr. 
Frank B. Jewett (as President of the 
National Academy of Sciences), Conway 
P. Coe (as Commissioner of Patents), 
one officer of the Army to be designated 
by the Secretary of War, and one officer 


of the Navy to be designated by the 
Secretary of the Navy. These repre- 
sentatives of the armed services are now 
General R. C. Moore and Admiral H. 
G. Bowen. 

The order specified that 


the committee shall correlate and support 
scientific research on the mechanisms and 
devices of warfare, except those relating to 
problems of flight included in the field of 
activities of the National Advisory Com- 
mittee for Aeronautics. It shall aid and 
supplement the experimental and research 
activities of the War and Navy Depart- 
ments; and may conduct research for the 
creation and improvement of instrumentali- 
ties, methods, and materials of warfare. 


Substantial funds ($6,500,000) were 
placed at the disposal of this committee 
by the President with the authority to 
“enter into contracts and agreements 
with individuals, educational or scien- 
tific institutions, and industrial organiza- 
tions for study, experimental investiga- 
tions, and reports.” 

Acting under this authorization, the 
National Defense Research Committee 
has thus far authorized 326 research 
contracts, of which 212 are with educa- 
tional institutions and 114 are with 
commercial firms. The 212 academic 
contracts are divided among 64 educa- 
tional institutions, and the 114 industrial 
contracts are divided among 43 com- 
mercial concerns. 

The organization of the National De- 
fense Research Committee now com- 
prises approximately four hundred per- 
sons, exclusive of the very much larger 
group of scientists and engineers who 
are working directly on research jobs in 
the contracting institutions. These four 
hundred members of the staff are com- 
mittee members, consultants, technical 
aides, and so forth, who are concerned 
with the preparation and administration 
of contracts, the determination of gen- 
eral policies and programs, and the 
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extensive liaison services. It is esti- 
mated that about three thousand scien- 
tists are at work on the various research 
projects plus a considerable number of 
mechanics and assistants of various 


types. 
PROBLEMS INVOLVED 


It would be exceedingly interesting, 
if it were proper to do so, to describe 
in some detail the fascinating and im- 
portant problems which are engaging the 
attention of this committee and its asso- 
ciated contractors. Obviously this is not 
proper. Everyone involved in the pro- 
gram has taken a variety of oaths of 
secrecy, many of them have been photo- 
graphed and fingerprinted, all have read 


and signed the Espionage Act, and every. 


week or so another official warning comes 
along to remind the personnel of the im- 
portance of discretion. However, this 
much can certainly be said: If one 
thinks of the problems raised in this 
mechanized war—problems of protection 
against submarines, night bombers, or 
day bombers, problems of producing 
more effective combat weapons, problems 
of protection of personnel, problems of 
communication under difficult circum- 
stances—one can easily imagine what 
are some of the items of high priority 
which are engaging the attention of the 
best scientific and engineering talent that 
can be assembled for the purpose. 

In a general way, one can see the pic- 
ture of the organization of the commit- 
tee’s activities from the titles of the 
operating divisions. To Division A is 
assigned the problems of armor and 
ordnance; to Division B, smokes, fuels, 
gases, explosives, and chemical prob- 
lems; to Division C, communication, 
transportation, and submarine detection; 
to Division D, all other types of detec- 
tion, gun controls, instruments; to Divi- 
sion E, the handling of patents and in- 
ventions. 

Under each of the above divisions, 


there are a number of sectional commit- 
tees each involved with some particular 
subject or field, and each composed of 
from three to twelve men headed by a 
chairman. These formulate the con- 
tracts, and are drawn from twenty-seven 
educational institutions and about an 
equal number of companies. All of these 
committee and subcommittee members 
serve without salary, but there are, on 
civil service salary, a small number of 
technical aides attached to division or 
section chairmen. To insure close co- 
operation with the armed services, a 
large group of Army and Navy liaison 
officers have been appointed, and the 
co-operation both with the armed serv- 
ices on the one hand and with the edu- 
cational institutions and industrial com- 
panies on the other hand has been 
extremely gratifying. Except to say 
that some really significant results have 
already been secured and even put into 
production and use by the armed serv- 
ices, and except to say that the program 
has been continued for the coming year 
with a substantially increased Congres- 
sional appropriation, I shall comment 
further on only three aspects of the 
organizational problems. 


Estimates 


One of the first problems was to esti- 
mate the amount of money which could 
be effectively used for research work 
within the fields designated by the Ex- 
ecutive Order and in the period of one 
year. Estimates were made on a variety 
of bases, such as comparing the probable 
order of magnitude of the job with the 
size of the operations in a great uni- 
versity or industrial research laboratory. 
However, the estimate which eventually 
proved to be by far the most accurate 
was based upon the number of scientific 
and engineering research men who might 
reasonably be expected to be available 
for work on national defense problems. 
The committee made its best estimate as 
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to this number and then took the figure 
$5,000 per technically trained research 
worker as representing about the average 
total cost of operation of a research or- 
ganization (this figure was secured from 
a survey of industrial research made by 
the National Resources Planning Board). 
This estimate led to approximately ten 
million dollars for the first twelve 


months of operation—a figure which ex- 


perience showed to be just about right. 
For the second year’s operations, with 
increased mobilization of personnel and 
increased pressure for research and de- 
velopment problems, the appropriation 
should be considerably larger than this 
amount. 


Reimbursements 


A second organizational problem was 
to determine the proper basis for re- 
imbursement of educational institutions 
or industrial organizations which under- 
take research work on contract with the 
National Defense Research Committee. 
The basic principle was immediately 
agreed upon that the work should be 
done without either financial gain or 
financial loss by the contracting institu- 
tion. The real problem therefore was 
to determine a reasonable and simple 
basis of putting this principle into effect. 
For educational institutions, an analysis 
was made of the expenditures by a large 
number of typical universities and engi- 
neering schools in the conduct of their 
normal educational and research opera- 
tions. Two aggregate figures were se- 
cured. The first figure represented the 
total expenditures made for the direct 
prosecution of the educational or re- 
search effort. This aggregate sum in- 
cluded teaching and research salaries. 
The second aggregate sum represented 
the direct and indirect overhead and 
included all salaries of administrative 
officers, grounds and buildings mainte- 
nance, heat, light, power, library, in- 
firmary or hospital service, and insur- 


ance. In comparing these two aggregate 
sums, it was found surprisingly typical 
of educational institutions that the total 
overhead sum thus defined amounted 
to a little over 50 per cent of the total 
direct operating expense for salaries. 
Consequently, the committee decided 
that a suitable basis for contract with 
educational institutions would be by 
payment of all direct expenses for sala- 
ries, wages, and equipment, plus an 
overhead allowance to the institution 
amounting to 50 per cent of the total 
salary and wage items. A similar study 
of industrial organizations indicated that 
this overhead charge should be more 
nearly 100 per cent of the aggregate 
labor item, since industrial organizations 
have all the expenses of educational in- 
stitutions plus taxes and interest on capi- 
tal investments. Therefore, 100 per cent 
of the labor item was adopted as a 
standard for overhead in contracts with 
industrial organizations. 


Patentable inventions 


A third problem of policy had to do 
with the handling of patentable inven- 
tions which may be made during the 
course of the research supported by Gov- 
ernment funds through the National De- 
fense Research Committee. Here again, 
a simple basic principle was immediately 
arrived at, namely, that the Government 
should have royalty-free rights to use 
any such inventions in connection with 
the requirements of its armed services. 
However, in putting this basic principle 
into effect, some very difficult and com- 
plicated situations have to be met, par- 
ticularly in relations with industrial or- 
ganizations which may already possess 
a very large patent structure in the field 
concerned. It would obviously be im- 
possible to expect these companies to 
accept the contract for a relatively small 
amount of research work which might 
result in forcing the company to donate 
to the Government practically its entire 
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background of previous research and in- 
vention in the field. However, a stand- 
ard contract was finally arrived at which 
included a patent clause, as well as the 
arrangement concerning overhead, pay- 
ments, reports, obligations, and so forth, 
which has met with practically universal 
acceptance and consequently all con- 
tracts with the National Defense Re- 
search Committee are drawn as Closely 
as possible on the basis of this standard 
form. 


OFFICE OF SCIENTIFIC RESEARCH AND 
DEVELOPMENT 


On June 28, the President by Execu- 
tive Order established the Office of 
Scientific Research and Development 
under the directorship of Dr. Vannevar 
Bush, president of the Carnegie Institu- 
tion of Washington, and including an 
advisory council consisting of the di- 
rector as chairman, the Chairman of the 
National Advisory Committee for Aero- 
nautics, the Chairman of the National 
Defense Research Committee (in which 
position President James B. Conant now 
replaces Dr. Bush), the Chairman of a 
newly established Committee on Medical 
Research, a representative of the Army, 
and a representative of the Navy. 

This new office is established within 
the Office for Emergency Management of 
the Executive Office of the President and 
includes within it the National Defense 
Research Committee and the new Com- 
mittee on Medical Research, each of 
which will have its funds for operation. 

The powers of this new office in the 
field of scientific research and develop- 
ment are very significant, as suggested 
by the following paragraphs quoted from 
the Executive Order: 


Advise the President with regard to the 
status of scientific and medical research re- 
lating to national defense and the measures 
necessary to assure continued and increased 
progress in this field. 

Serve as the center for mobilization of 


the scientific personnel and resources of the 
nation in order to assure maximum utiliza- 
tion of such personnel and resources in de- 
veloping and applying the results of scien- 
tific research to defense purposes. 

Co-ordinate, aid, and where desirable 
supplement the experimental and other sci- 
entific and medical research activities re- 
lating to national defense carried on by the 
Departments of War and Navy and other 
departments and agencies of the Federal 
Government. 

Develop broad and co-ordinated plans for 
the conduct of scientific research in the 
defense program in collaboration with rep- 
resentatives of the War and Navy De- 
partments; review the existing scientific 
research programs formulated by the De- 
partments of War and Navy and other 
agencies of the Government and advise 
them with respect to the relationship of 
their proposed activities to the total re- 
search program. 


The inclusion here of an operating 
committee to conduct medical research, 
as required by national defense, brings 
to fruition a program in medicine paral- 
lel to that of the National Defense Re- 
search Committee in the physical sci- 
ences, of which the need has _ been 
realized but in which organizational 
complications and overlapping of in- 
terests have hitherto prevented accom- 
plishment. This Committee on Medical 
Research, which is now in process of 
formation in accordance with the Ex- 
ecutive Order, consists of a chairman 
and three members to be appointed by 
the President and three other members 
to be designated respectively by the 
Secretary of War, the Secretary of the 
Navy, and the Administrator of the 
Federal Security Agency. These latter 
three members are to be selected from 
the respective staffs of the Surgeon Gen- 
eral of the Army, the Surgeon General 
of the Navy, and the Surgeon General of 
the Public Health Service, with particu- 
lar reference to their qualifications in 
the field of medical research. 
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With this organization of the Office 
of Scientific Research and Development, 
there is established, for the first time in 
our history, so far as I know, a scientific 
research agency in the high councils of 
the Federal Administration, set up so as 
to co-ordinate and operate in the in- 
terests of national defense through all 
Government and private agencies and 
implemented with adequate funds and 
authority to perform significantly. 


CONCLUSION 


This report is necessarily inadequate 
and incomplete and it undoubtedly shows 
a certain lack of proportion because of 
the fact that I have of necessity treated 
more at length those aspects of the prob- 
lem on which I am best informed. 

To any of you who would wish to sup- 
plement these remarks by independent 
reading, I would most highly recommend 
that you read all or part of the report 
of the National Resources Planning 
Board dated December 1940 on the sub- 


ject, ““Research—A National Resource. 
II. Industrial Research.” ‘This is availa- 
ble for the price of one dollar from the 
Superintendent of Documents, Washing- 
ton, D. C. It is an extraordinarily illu- 
minating document showing the status 
and trend in industrial research. One 
of the interesting and encouraging com- 
ments made by the distinguished com- 
mittee which carried through this survey 
is the suggestion that it is not incon- 
ceivable that within forty years as many 
as one million research workers may be 
employed in United States industry. I 
think perhaps you would find of most 
interest and enlightenment Section V on 
the subject of research abroad, particu- 
larly the section dealing with research in 
Germany. This report on research in 
foreign countries will serve to give us a 
sense of proportion in evaluating our own 
accomplishment or lack of accomplish- 
ment, and the section on Germany will 
be found to be of particular interest with 
reference to the present war situation. 


Karl T. Compton, Ph.D., D.Sc., Dr.Eng., LL.D., has 
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National Defense Research Committee, chairman of 
the New Products Committee of the New England 
Council, and chairman of the Advisory Committee on 
Scientific Research of the National Association of 
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